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and remains undisturbed as the piston is slowly pushed back to its first
position. During this cycle of operations work cannot be gained ; and thus
is excluded the possibility of a rise of pressure during the expansion. It
follows that a fall of pressure cannot accompany compression.

Upon the basis of this principle Konowalow proceeds as follows : Suppose
that at a particular composition-ratio the pressure of vapour increases a's the
liquid becomes richer in a specified component. In this case the expansion
of the mass cannot enrich the liquid; for if this result occurred the pressure
would rise, which we have proved it cannot do. During the expansion fresh
vapour is formed; and if the composition of the vapour were poorer than that
of the liquid, the latter would inevitably be enriched by the operation. We
conclude that at the point in question the vapour cannot be poorer than the
liquid. In like manner if the vapour-pressure falls with increasing richness
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of liquid, compression of a given mass cannot enrich the liquid, and this
requires that the vapour be not richer than the corresponding liquid. If we
suppose the vapour-pressure to be plotted as a function of richness of corre-
sponding liquid, we may express these results by saying that rising parts of
the pressure-curve can have no representation in the lower triangle of our
former diagrams (where vapour is poorer than liquid), and that falling parts
cannot be represented in the upper triangle.
It is now evident that the passage from a rising to a falling part of
the pressure-curve can only occur when the vapour is neither richer nor
poorer than the liquid, and we arrive at Konowalow's important theorem
that any mixture, which corresponds to a maximum or minimum of vapour-
pressure, has (at the temperature in question) the same composition as its
vapour.
The .particular case in which one ingredient is wholly involatile is worth
a moment's notice. The vapour over a solution of salt in water can never
have the same composition as the liquid; and from this we may conclude